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Introduction: Medical devices can sometimes become contaminated with various microorganisms. It becomes a
source of infection when such contaminated medical devices are used. This study aimed to investigate the
microbial burden on medical equipment used in the Emergency Department of the University of Port Harcourt
Teaching Hospital (UPTH), Nigeria, and their antimicrobial sensitivity patterns.

Methods: Sterile swabs were taken from noncritical medical equipment at the Emergency Medicine Department
of the University of Port Harcourt Teaching Hospital, Nigeria. The sterile swab stick was moistened with normal
saline and then swabbed on the medical equipment. It was then inoculated on an agar plate. Isolates were identified
and subjected to antibiotic sensitivity testing.

Results: Six bacterial species and four fungal species were isolated. There was no growth on 18 (24.7%) items,
and microorganisms were isolated from 55(75.3%) of the noncritical medical equipment.

Conclusion: Non-critical medical equipment in the emergency medicine department was contaminated with
microorganisms. This can lead to hospital-acquired infections, which are resistant to antimicrobial agents available
in the locality.
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INTRODUCTION

Several medical equipment and instruments are used to provide
dental and medical care to diagnose and administer treatment. 1,2
Some of these have direct contact with mucous membranes or
skin, while some others come in contact with deeper body tissues
like the veins. Some of this equipment is manufactured for single
use while others can be used on more than one individual; this
distinction is not clear-cut. In developing countries like Nigeria,
some medical equipment manufactured for single use are used on
several patients due to limited availability of medical supplies,
leading to contamination. Contamination with microorganisms
refers to when microbial agents, toxins and their by-products are
introduced unintentionally unto different equipment and surfac in
the hospital, leading to infection being transmitted.3 Non-critical
medical equipment can therefore become a potential reservoir of
cross-infection when they are used.1,4 The chances of cross-
infection between patients while using medical equipment are
worse when more than one healthcare worker handles the medical
equipment and when it is used on several patients.3 Healthcare
professionals, patients, patients’ companions, and relatives,
including visitors to the hospital, can transmit microbes when they
touch medical devices, equipment and inanimate surfaces that are
already contaminated.4 For example, bed rails, stethoscopes,
medical charts, ultrasound machines, sphygmomanometers,
glucometers, and furniture. Therefore, the environment of a
hospital is an infection reservoirS. Microorganisms can attach to
medical equipment, whether it is critical or non-critical. This can
be a source of hospital acquired infection.6 The Emergency
Department (ED) serves as an entry point into a health facility as
it renders life saving medical care to patients who are acutely and
critically ill and also the injured.7 Here, patients are resuscitated,
stabilized, and when necessary, referred to other specialist teams,
leading to the transfer to other specialist wards to continue
management.8 That is why the ED is usually chaotic due to the
high traffic of people, which is a challenge concerning infection
control as it may cause a breach in implementing standard
infection prevention and control and cleaning protocols.9
Consequently, the ED may contain pathogens and contaminants
on the equipment used for the provision of emergency and trauma
care and also on surfaces and furniture such as chairs and tables.5
Hospital-acquired infection is a global challenge of public health
concern in both developing and developed countries.10,11
Hospital-acquired infections are also a global problem.12 Some of
the microbes that cause hospital-acquired infections are found on
inanimate medical equipment and surfaces in health facilities. It is
estimated that about 60% of the surfaces in the health facility are
already contaminated with microbes that can cause hospital-
acquired infection. 12 Hospital-acquired infections are sometimes
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contracted from the hands of healthcare professionals.13,14 The
microbes that cause hospital-acquired infection may develop
multidrug resistance to antibiotics they were previously sensitive
t0.10,12,13. Disinfectants do not eliminate all microbes that
contaminate medical equipment and surfaces that may be sources
of hospital-acquired infections, as some microbes form a
protective covering known as biofilm15. This means that even if
standard disinfection protocols are applied and adhered to, they
could still exist. Therefore, contaminated medical equipment is an
important cause of hospital-acquired infections.10,16 It has also
led to outbreaks of hospital-acquired infections17,18. Microbial
contamination of medical equipment is a problem in low and
middle-income countries (LMIC) like Nigeria with poor health
systems and resources. 19,20 It could lead to longer hospital stays,
and increases the financial burden on the patient or the sponsor of
the patient's medical bills.21 Even with the several technological
advancements in public health, microbes are acquired from health
facilities14 The morbidity and mortality rates that are linked to
hospital-acquired infections are on the rise.14 Since equipment
may serve as reservoirs of pathogens that are multi-drug resistant,
understanding the microbial profile on medical equipment and
surfaces in health facilities and their sensitivity pattern aids
infection prevention and control, antibiotic stewardship and
reduction in hospital-acquired infection.5,22 Research have also
reported that surfaces in healthcare facilities are contaminated
with infection causing pathogens22. There is diversity in their
prevalence and susceptibility to antibiotics, which may differ even
within different departments in the same hospital at different
times.4 In a study conducted in two public hospitals in Kenya
where samples were taken from the environment and surfaces in
the hospitals, the following bacteria were isolated: Providencia
species, Staphylococcus aureus, Escherichia coli, and other some
gram-negative  bacteria including Pseudomonas species,
coagulase negative Staphylococcus species, Serratia species,
Klebsiella species, Proteus species and Enterobacter species.23
All the isolates were 100% sensitive to imipenem with Escherichia
coli isolates more sensitive generally. A study on bacterial
contamination of medical equipment and surfaces at the operating
theatre and the children's emergency room (CHER) at the Enugu
State University Teaching Hospital, Nigeria reported high levels
of coagulase-negative Staphylococci (CoNS), Staphylococcus
aureus and Escherichia coli isolated from the walls, windows,
knobs doors, surfaces of furniture, and other portal medical
equipment.5,7 All the gram-negative isolates at the CHER were
sensitive to ciprofloxacin and ceftriaxone while a large proportion
were resistant to ampicillin, furniture gave the highest yield.5
Russotto et al identified medical charts in the intensive care unit
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as as a reservoir of pathogens.10 A study conducted in Doula,
Cameroon, identified surfaces and medical equipment in the
hospital as highly contaminated with bacteria and pathogenic
yeasts which were susceptible to the antibiotics available in the
region24 . Another study of stethoscopes, tourniquets, bandage
scissors, reflex hammers, tuning fork and nystagmus glasses
showed that stethoscopes had the highest yieldl. Working in the
ED puts healthcare workers and their patients at risk of contracting
infections and microbes.8 There is an increase in the emerging
pathogenic bacteria, which spread within the healthcare system
posing challenges to microbiological, epidemiological and IPC
practices and strategies.25 A study conducted in Edo state,
Nigeria, reported a high bacterial contamination of ED,
laboratories and outpatient departments With Staphylococcus
aureus, Streptococcus species, Proteus species, Klebsiella species,
and Escherichia coli, especially in the ED and outpatient
department.26 This was attributed to the high traffic of patients
and their relatives in these areas of the hospital. Diaphragms of
stethoscopes in the ED were more contaminated (53.33%) than the
bell region (21.33%).3 The high influx of critically ill and trauma
patients in the ED and the sharing of stethoscopes between the
nurses, might not have afforded enough time for appropriate
disinfection between patients. A study in Morocco, showed that
the ED was more contaminated than other units of the hospital25.
Contaminated medical equipment has led to outbreaks of
nosocomial infections.21,27 This study investigated the microbial
burden on medical equipment used in the ED of the University of
Port Harcourt Teaching Hospital (UPTH), Nigeria and their
sensitivity.

MATERIALS AND METHODS

Research Design

This was a descriptive cross-sectional study that was carried out
at the UPTH ED located in Rivers State, southern Nigeria. The
UPTH ED is divided into the resuscitation area, trauma ward and
the male and female lying-in bays with an emergency operating
theatre. The population of the study was a census of non-critical
medical equipment and surfaces of the ED at the UPTH. The
medical equipment in cooperated into this study were randomly
selected. Table I shows the types of non-critical medical
equipment and surfaces that were incorporated into this study. The
total number of samples collected is 73 Non-Critical Medical
Device.
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Table 1: Description of the Non-Critical Medical Device

SN Non-Critical Medical Number Area(s) Swahbed Number of
Device samples collected
N-73
1 Stethoscope 17 o Diphragm 31
+ Tubing
+ Eamiece
2 Pulse Oximeter 2 + Probe 4
s Monitor
3 Sphygmomanometer 8 o Cuff 16
+ Tubing
4 Glucometer 1 Test strip port 1
5 Infrared Thermometer 1 Handle 1

Specimen Collection, Culture and Isolation, Microorganism
Identification and Antimicrobial Susceptibility Test

The specimen was collected using a sterile swab stick that
was made moist with sterile 0.9% normal saline. The
medical device and surface were swabbed in one direction
only to avoid contaminating other aspects of the medical
device. It was then inserted into a sterile swab stick tube,
which was transported for culture in biohazard bags to the
clinical microbiology laboratory. The swab stick was
inoculated onto agar plates. Sabouraud dextrose agar was
used for the isolation of fungi, while MacConkey agar and
chocolate agar were used for the identification of bacteria.
Isolates were identified through Gram and biochemical
reactions to coagulase and glucose fermentation sugars.
Muller Hinton Agar was used for susceptibility testing. The
antibiotics used for sensitivity in this study were chosen
based on the classes and what was available at the time the
study was conducted. Identified bacteria were subjected to
antibiotic sensitivity of 5 commonly prescribed antibiotics
at the UPTH ED: cefixime (a third-generation cephalosporin
administered orally), ceftriaxone (a third-generation
cephalosporin administered parenterally), Vancomycin
(Glycopeptide), moxifloxacin (quinolones) and gentamycin
(aminoglycosides). No susceptibility test was done for the
fungi isolated.
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Table 2: Antibiotics used for the sensitivity testing

SM  Antibiotic Class
1 Cefixime Third-generation cephalosporin
(administered orally)

2 Ceftriaxone Third-generation cephalosporin

(administered parenteral)

3 Vancomycin Glycopeptide
4 Moxifloxacin Quinolone
5 Gentamyein Aminoglycoside

Identified microbes and antibiotic sensitivity were
presented using descriptive statistics using tables. The
Research and Scientific Ethical Committee of the UPTH
approved the study (UPTH/ADM/90/S.11/VOLX1/1490).

RESULTS

Various microorganisms were isolated, which included
bacteria and fungi. However, there was no growth in some.
There was no growth from the swab taken from the infrared
glucometer. Candida albicans was isolated from the
glucometer test strip port. Concerning the two pulse
Oximeter swabs, no growth was observed in one of the pulse
Oximeters, and bacteria were isolated from the second one.
The one in which no microorganism was isolated belonged
to a nurse. Microorganisms were isolated from 55(75.3%)
samples, while there was no growth on 18(24.7%) samples.
These isolates were 6 bacterial species and 3 fungal species.

Glucometer
4%

Spygmomanometer
29%

Stetoscope
63%

Pulse Oximeter
4%

m5tetoscope  ® Pulse Oximeter ®Spygmomanometer 8 Glucometer

Figure 1: Contaminated Medical Equipment
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Figure 2: Contaminated Versus Uncontaminated Medical
Equipment

More than one microorganism was isolated from some of
the items.

Most of the medical devices swabbed were contaminated
with either bacteria or fungi. The number of microorganisms
isolated from the cuff were three microorganisms on 1 cuff
(12.5%), two microorganisms on 2 cuffs (25%) and one
microorganism on 5(62.5%). For the inflatable bulbs, two
microorganisms were isolated on 3(37.5%) while only one
microorganism was isolated on the remaining.

Table 3a: Isolated micro-organisms

S/N  Microorganism Number of equipment %o

isolated from

Fungi
1. Candida albicans 10 58.8
2. Pepjcillum species 4 235
4. Adspergillus niger 3 17.6
Total 17
Bacteria Number of equipment %
isolated from
1. Bacillus species 21 457
2. Klebsiella gyytoca 1 22
3. Staphvlococcus species 12 26.1
4. Escherichia coli 2 43
5. Staphylococcus aurens 8 174
6.  Klebsiella species 2 43
Total 46 100
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Table 3b: Micro-organisms isolated from each non-
critical medical device

s/N Microorganisms Portion of device and
isolated per Device number of organisms
L Glucometer Test strip port
Candiida albicans 1 Table 4: Microorganisms isolated from the stethoscopes
II.  Infrared Thermometer Handle
No growth SN Microorganism Part of the Stethoscope Swabbed
II.  Pulse Oximeter Probe Monitor/ - - -
Surface Earpiece Tubing Diaphragm
1. Nogrowth 11 I Bacillus species 1 4 3
2. Bacillus species 1 1 2. Nogrowth 1 5 6
] 3. Penicillum species 1 1 2
IV Sphygmomanometer  Cuff  Inflatable 4 Sxaphvf ococcus aures ) 3 1
Bulb , - .
1. Bacillus species s 5. Candida albicans 2 2 2
2. Klebsiella gtoca 1 - 6. Staphylococcus species 2 1
3. Klebsiella species 11 1. Escherichia coli - |
4. Candida albicans 2 2 8. Aspergillus giger 1 2
5. Staphylococcus species 5 1
6. Staphylococcus aureus 1 1
7. Nogrowth - 1
8. Aspergillus pjger - 1
9. Penicillium species - 1
Table 5: Antimicrobial Sensitivity pattern of isolates
S/N  Bacteria AST pattern and number of isolates Total

Gentamycin  Vancomycin ~ Ceftriaxone Moxifloxacin  Cefixime  Isolates
s R I &8 R I 58 R I § R I §&§ RI

1. Bacillusspecies 20 1 0 19 2 0 7 14 1 11 10 1 16 5 0 21

2. Klebsiella 1 0 0 1 - - - - 1 0 1 -1
Rty

3. Staphvlococcws 12 0 012 - - 7 4 1 8 4 - 9 1 212
species

4. Escherichiacoli 2 0 0 20 02 - - 2 - -2

5. Staphvlococews 8 0 0 8 - - 2 6 - 4 4 - 5 3 - 38
aureis

6. Klebsiella 2 0 0 c 2 02 - - 2 - -1
219ca

S: Sensitive; R: Resistant; I: Intermediate
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DISCUSSION

One entity that threatens public health globally is antimicrobial
resistance (AMR). This is because of the negative effects it imposes
on the lives of both well and unwell persons. It also has a financial
impact as patients will have to spend more money on medications.®
The ED is one of the parts of a hospital is more likely to be
contaminated. This could be because of the increased workload,
chaotic nature of the ED, and increased traffic of patients, their
caregivers and healthcare workers in the ED.*!32% Some devices
were contaminated with more than one microorganism and some
of the isolates were multidrug-resistant. '?

In this study, some of the microorganisms isolated from the
medical equipment are resistant to more than one antibiotic used
for the susceptibility test. The handle of the infrared thermometer
was not contaminated. This may be because it is handled only by
the healthcare workers, and it does not come in direct contact with
the patient. The glucometer was contaminated with Candida
albicans. The pulse Oximeter can be a source of infection to a
patient. One of the probes and monitors of the pulse Oximeter was
contaminated. Hence, the health worker needs to be careful not to
contract the bacteria and infect themselves and their household.
The pulse Oximeter that grew no microorganism was privately
owned by a nurse. Hence, it is not surprising that she may be
disinfecting and cleaning it after use. Staphylococcus species was
the commonest contaminant of the sphygmomanometer. Other
bacteria contaminating the cuff are the Bacillus species, Klebsiella
oxytoca. This is a potential problem as Klebsiella species can be
transmitted from person to person. The bacteria contaminating the
bulb of the sphygmomanometer are Bacillus species, Klebsiella
species, Staphylococcus aureus and Staphylococcus species. The
fungi that contaminated the cuff are Candida albicans. The
inflatable of the sphygmomanometer was contaminated with
Aspergillus niger, Penicillium species and Candida albicans.

Stethoscope

Various parts of the stethoscope were contaminated with bacteria
and fungi. Only 2(11.8%) of stethoscopes were free of
contaminants. The diaphragm was the least contaminated. This
may be because most physicians will clean the diaphragm of the
stethoscope after examining a patient with it but forget to disinfect
other parts. The stethoscope is a commonly used and cheap non-
critical equipment in the ED whose surfaces make direct contact
with the patient; hence it is commonly contaminated.!”? The
different surfaces of the stethoscope can be infected. The
stethoscope can be contaminated by both normal flora and
infectious microorganisms from the hands of the health workers
and the bodies of the patients it comes in contact with.® In this
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study, the diaphragm tubing and earpiece were contaminated with
different microorganisms. Even each particular stethoscope had
different parts contaminated by different microorganisms. In this
study, the isolated bacteria comprised Staphylococcus aureus and
other species of Staphylococcus, Klebsiella and Escherichia coli.
This is similar to the study conducted in Edo State, Nigeria, where
some bacteria were isolated from the ED and outpatient
departments®® and in Ethiopia.!® The stethoscope is a source of
nosocomial infection.?® The swabbed stethoscopes in this study
were contaminated except for a few. This is similar to other
studies.'>” Sphygmomanometers are another set of medical
devices that are commonly contaminated with pathogenic
microorganisms'?>'® as seen in this study. Isolation of pathogenic
bacteria from the stethoscope indicates that it is a potential source
of infection.!” This is why various aspects of the stethoscope
surfaces of inanimate objects in the ED can be contaminated with
different microorganisms, which sometimes may be multidrug-
resistant'®. In this study, some of the isolates were resistant to more
than one antibiotic. Physicians in the ED must be aware of the high
risk of cross-infection from contaminated medical devices to
establish infection prevention and control strategies that are
appropriate. %2

Some of the isolates in this study were resistant to the antimicrobial
used for the sensitivity test. This is similar to two studies conducted
in Ethiopia and Cameroon.'>2!3% A preventive strategy to reduce
the morbidity and mortality in the ED among patients and health
workers in the reduction of nosocomial infections,?* strict
adherence to infection prevention and control strategies'' and
proper cleaning and disinfection of medical devices will help
reduce the contamination of these devices. Continuous training and
education are necessary to update the knowledge of the physicians
concerning infection prevention and control'>!®?° to minimise
nosocomial infection.

Stethoscopes and sphygmomanometers should be disinfected
before and after use on each patient. Health facilities must develop
infection prevention and control strategies for the protection of
both patients and healthcare workers against contracting
nosocomial infections.?® Poor cleaning of the stethoscope can
convert it to an infection-carrying agent, and when it is not
controlled, nosocomial infection is eminent.'”

Conclusion

Medical devices used to aid diagnosis, and treatment can be a
source of infection. This study reveals that some of the non-critical
medical devices used in the ED are contaminated with pathogenic
microorganisms (bacteria and fungi), some of which are also
resistant to some antimicrobials. Some devices were contaminated
with more than one microorganism.
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Recommendation

There is a need to imbibe good infection prevention and control
strategies and practices. This includes proper decontamination and
disinfection. Good hand-washing techniques are also necessary to

prevent the transmission of microorganisms from one medical
device to another. It is also important to conduct an audit of the
antimicrobial prescribing pattern, which may have affected the
results, resulting in high resistance to ceftriaxone, moxifloxacin
and cefixime.
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